Functional alpha 7-containing nicotinic receptors of NG2-expressing cells in the hippocampus.
In the postnatal central nervous system, glial cells expressing the chondroitin sulfate proteoglycan NG2 (NG2-cells) constitute a cell population exhibiting several properties of oligodendrocyte precursors such as the ability to proliferate. One particular feature of NG2-cells is that they express several glutamatergic and GABAergic ionotropic receptors activated by synaptic neurotransmitter release. Here, we used patch-clamp recordings, immunostaining, calcium imaging, and intracellular labeling to test for the presence of ionotropic nicotinic acetylcholine receptors (nAChRs) in NG2-cells identified in acute hippocampal slices of mice. We demonstrated that these cells express functional nAChRs during the second postnatal week, i.e., the period in which they become the most abundant proliferative cell type of CA1 stratum radiatum. Pharmacological experiments showed that NG2-cells express alpha 7-containing nAChRs. In particular, the powerful positive allosteric modulator of these receptors PNU-120596 induced a 20-fold increase of agonist-induced currents and revealed rises in intracellular calcium concentration upon agonist applications. In addition, nanomolar concentrations of nicotine, which did not induce any response in these cells, largely desensitized nAChR-mediated currents. These data indicate that the functional expression of Ca(2+)-permeable alpha 7-containing nAChRs in hippocampal slices is not restricted to neurons and that the receptors of NG2-cells can be desensitized by low concentrations of nicotine.